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The American Museum Journal 


Vout, VII DECEMBER, 1907 No. 8 


A REPORT ON EXPEDITIONS MADE IN 1907 UNDER THE 
“NORTH AMERICAN ORFITHOLOGY FUND.” 


further important additions have been made to our series 
of “ Habitat Groups”’ of North American birds. 
The collections and field studies on which these groups 
are based can be made only during the nesting season. 
The work for this year was therefore planned to cover as long a nesting 
period as possible, beginning with southern species which nest as early 
as January and ending with northern birds which are not concerned with 
domestic affairs until July. In brief, the schedule was as follows: 

March.— Southeastern Bahamas for Man-o’-war Birds and Boobies. 

April.— Southern border of the Florida Everglades for Spoonbills 

and Ibises. 

May.— South Carolina for White Egrets. 

June.— Plains of Saskatchewan for Wild Geese and Grebes. 

July.— Summits of the Canadian Rockies for Ptarmigan and other 

Arctic-Alpine Birds. 

The species of birds here included show wide variation in form and in 
nesting habits, while the country in which they live — their “ habitat’? — 
presents an even greater diversity, as we pass from a coral islet to a 
mangrove swamp or a cypress forest and over the rolling plains to the 
snow-clad mountain crests. ‘The subjects selected were thus designed 
to add to the zodlogical as well as geographical instructiveness of the 
exhibits as a whole. 

A series of mishaps so prolonged the Bahaman expedition that I was 
prevented from reaching the Everglades in time to find Spoonbills nesting, 
but, with this exception, the schedule outlined above was followed with 
eminently satisfactory results. 

On March 28, with Dr. Alfred G. Mayer and Mr. George Shiras, 
3d, I sailed from Miami, Florida, for Nassau, Bahamas, aboard the 58- 
foot auxiliary ketch, “Physalia,” belonging to the Marine Biological 
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Laboratory of the Carnegie Institution. Dr. Mayer, who is the Director 
of the laboratory, was in command, and to his codperation the Museum 
is indebted for the success which attended our efforts to secure material 
and studies for the groups of Man-o’-war Birds and Boobies; indeed, 
had it not been for Dr. Mayer’s skilful seamanship, it is probable that 
the expedition would not have returned at all. 

Nassau was reached March 29 at midnight. Laboratory supplies 
were landed for the use of members of the staff who proposed to remain 





CAMP ON CAY VERDE 


here to study, and, permission to collect the birds needed having been 
promptly granted by the Bahaman Government, we set sail for Cay 
Verde, March 31 at 7 A. M. 

Cay Verde is an uninhabited islet some forty acres in area situated 
on the eastern edge of the Columbus Bank, between the Ragged Islands 
and Inaugua. It is only 250 miles from Nassau, but adverse weather 
conditions, which at times threatened us with serious disaster, lengthened 
our voyage thither to ten days. ‘The absence of definite information, 
both as to the number of birds frequenting Cay Verde and the time of 
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their nesting, made the outcome of our trip more or less uncertain, and 
the difficulties encountered in reaching this remote islet added in no small 
degree to the pleasure with which we found it thickly populated with 
Boobies and Man-o’-war Birds whose nesting season was at its height. 
There is no harbor at Cay Verde, and, fearing that we might be forced 
by a storm to sail before our work was finished, Mr. Shiras and I camped 


on the islet, while Dr. Mayer anchored off shore, changing his position 
from one side of the Cay to the other as the wind shifted. 

We estimated that there were about 3000 Boobies and 500 Man-o’- 
war Birds on Cay Verde. The Boobies nested on the ground, the Man- 
o’-war Birds in the dense thickets of sea grape and cactus. Some nests 
contained fresh eggs, but the larger number held young birds in various 
stages of development, while a few young were already on the wing. 
The existing conditions therefore presented an epitome of the whole 
nesting season. 

The Boobies were remarkably tame, and our intrusion occasioned 
surprise and resentment rather than fear. One could walk among them 
as one would through a poultry yard, examining the nests and their 
occupants without attempt at concealment. The Man-o’-war Birds 
were more suspicious but still were approached without difficulty. Under 
these circumstances photographs and specimens were easily secured, and 
in the course of three days satisfactory material was collected for the 
proposed group. A much longer period would be required to make 
adequate studies of the life of this bird community. Cay Verde was left 
April 11, and, after encountering the usual unfavorable"conditions and 
some mishaps, we arrived at Miami, Florida, April 29. 

It being now too late to"do the work planned for southern Florida, I 
proceeded to South Carolina, being joined by Mr. J. D. Figgins of the 
Museum’s Department of Preparation and by Mr. Bruce Horsfall, the 
artist who has so successfully painted many of the backgrounds of the 
groups already completed. 

It has long been our desire to include the White Egret in the series of 
“Habitat Groups,” but plume hunters have brought this bird so near the 
verge of extermination that our efforts to find a “rookery” in which 
suitable studies might be made were fruitless before the present year. 
In February, 1907, information was received of the existence of a colony 
of Egrets on a large game preserve in South Carolina, and the owners 
of the preserve readily granted the Museum permission to make the 
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necessary studies and collections. On the arrival of our expedition 
every facility for our work in the way of transportation, guides and 
other necessaries was accorded us. 

When the ground in which the rookery is situated was acquired by the 


CYPRESSES IN WHICH THE EGRETS NEST 


The blind from which the birds were studied may be seen in the 
upper right-hand corner of the picture 


club now owning it, plume hunters had nearly exterminated the aigrette- 
bearing Herons which formerly inhabited it in large numbers. A few 


had escaped, and after seven years of protection they have formed one 
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of the largest colonies of this much-persecuted bird now existing in the 


United States. Six other species of Herons were found nesting with the 
White Egrets, the whole forming a rookery like those which existed 
commonly in the days of Audubon, but which are now almost unknown 
in the United States. 


‘ 


A former “plumer,” now chief warden in charge of the preserve, 
stated that both the Little White or Snowy Egret and the Roseate Spoon- 
bill were once found in the region, but their complete annihilation left 


no stock which, under protection, might prove the source of an ever- 


AN EGRET FAMILY 


increasing progeny. It is doubtful if these birds could be introduced, 
but in any event the preservation of the White Egret alone is a sufficient 
cause for thanksgiving, and bird lovers will learn with gratification of the 
existence of an asylum where this beautiful creature will long be assured 
of a haven of refuge. 

The Egrets were nesting high in the cypress trees which grow in a 
lake several miles in length. In order, therefore, to make the photo- 
graphic studies so essential to the taxidermist in securing life-like poses 
for his subjects, as well as to learn something also, of the Egrets’ little- 
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known home life, the artificial umbrella-blind employed on many previous 
occasions for similar purposes was placed fifty feet up in a cypress tree 
and draped with “Spanish moss” (Tillandsia). From it photographs 
of the birds nesting in neighboring trees were eventually made. ‘The 
surroundings were of great beauty, and Mr. Horsfall’s carefully made 
studies will enable him to reproduce in his background the singular 
charm of a flooded cypress forest. 


RING-BILLED AND CALIFORNIA GULLS 


On June 5, accompanied by Mr. L. A. Fuertes, as artist, I left New 
York for Maple Creek, Saskatchewan, on the line of the Canadian Paci- 


fic railway. This is a region of rolling plains dotted with lakes and ponds 
which, when the water is not too alkaline, support, in their shallower 
parts, a dense growth of rushes, the home of Grebes, Coots, Bitterns, 
Franklin’s Gulls and Ruddy, Red-headed and Canvasback Ducks. 
About the grassy borders of the lakes and sloughs, Mallards, Gadwalls, 
Pintails, Widgeon, Blue-winged Teal and other ducks nest. These 





100],4 A121]%F) ‘SOE ‘ON II®H 
YNOZI¥V 4O 34!70 GUIS LYSSSA-SNLOVID ODNIMOHS dNOweD LVLISVH 














| 


= ———— 





130 THE AMERICAN MUSEUM JOURNAL 


species were also found on islands in the lakes, where alone the Wild 
Goose was known to nest, while some small islets were virtually covered 
by hosts of Gulls and Pelicans. 

On the prairies Long-billed Curlew, Marbled Godwits, and Bartra- 
mian Sandpipers or “Upland Plover” as sportsmen know them, lay 
their eggs. The region has well been called the nursery of wild-fowl,"as 
at one time were our border states to the south; but the advance of civi- 
lization, which first transforms a buffalo range into a cattle country and 





CAMP AT PTARMIGAN PASS 


later into a wheat ranch, has already reached the early stages of its agri- 
cultural development about Maple Creek and the forced retreat of the 
wild fowl to the more remote north is only a question of time. ‘The 
Canadian Government would do well to set aside some of its still unsettled 
lands as permanent breeding reservations to which year after year the 
water-fowl could return to nest. Such reservations would be nurseries 
and, by permitting a bird to reproduce, would be of infinitely more im- 
portance than preserves which afford protection only during the winter. 








BIRD COLLECTING 131 


Near Maple Creek materials were secured for groups of Wild Geese, 
Western and Eared Grebes, the Long-billed Curlew and Bartramian 
Sandpiper, due permission having first been received from the Chief 
Game Guardian of the Province. The lack of timber and of drinking 
water made this region poor camping ground and while hunting and 
collecting we were given quarters with Mr. Andrew Scott on Crane Lake 
and with the Messrs. Baynton on Big Stick Lake. ‘To these gentlemen 


A PTARMIGAN ON HER NEST 


Mr. Fuertes about to stroke the bird 


we are indebted not alone for entertainment but also for much practical 
assistance. 


July 2 we resumed our western journey, in search now of those Arctic 
birds which on the alpine summits of the Rocky Mountains find con- 
genial surroundings. After inquiry at various places, we decided to 
camp near the Ptarmigan Lakes, where we were informed the birds we 
wanted could be found. Saddle and pack horses and a guide were 
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secured at Laggan, and on July 8 we encamped just below the entrance 
to Ptarmigan Pass near timberline, which here is at an altitude of 7500 
feet above the sea. 

The alpine spring was at its height. The wet meadows, from which 
the snow had but lately disappeared, were yellow with butter-cups, the 
borders of the rapidly shrinking snow banks were starred with large white 
alpine anemones, on the drier slopes heather bloomed luxuriantly, and 
the rocks were covered with flowering Dryas. The lakes were still ice- 
bound; the mercury reached the freezing point nightly, and we experi- 


enced several storms of snow and sleet. 
Our work in this indescribably picturesque region was unexpectedly 
successful, specimens of birds and plants and a large number of photo- 


graphs being obtained. Furthermore, the view from the heather-grown 
home of the Ptarmigan, which will form the actual foreground of our 
group, southward through the Ptarmigan Pass was of exceptional 
grandeur, even in this land of sublime scenery. ‘The successively fainter 
timber-clad shoulders of the gap leading to the Bow Valley are backed 
by Mt. Temple towering impressively, the central peak on horizon 
marked to the east by the spire-like summits of the mountains about 
Moraine Lake and to the west by Mts. Hungabee, Lefroy and Victoria. 

The tourists who climb these mountains or penetrate the valleys 
lying between them may obtain a far more striking view of the range by 
crossing the Bow River at Laggan and ascending the mountains to the 
north in which the studies for our Ptarmigan group were made. 

FranK M. CHAPMAN. 


THERE has recently been installed in the Hall of Invertebrates, on 
the ground floor of the Museum, an interesting series of models showing 
the larval, pupal and adult stages in the life history of the mosquito 
which has been proven to cause the spread of malaria. The models are 
75 times as great in linear dimensions as is the insect itself,,and there- 
fore the volume is more than 420,000 times that of the living animal. 
On this scale, the adult mosquito stands one and one half feet in height 
and is three feet long. ‘The spread of the wings is three feet and the 
mouth parts (beak) are one foot long. All the details of the ana- 
tomical structure of the animal have been reproduced with scientific 
accuracy and painstaking labor. A guide leaflet upon this model and 
the life history of the malaria mosquito is in course of preparation. 
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AN ALEUTIAN BASKET. 


i." Z)HROUGH Mrs. Mary Graham Young the American 

Museum has recently received from the Women’s 

National Relief Association, or Blue Anchor Society, 

a small Aleutian basket which is unique in its way. 

The Aleuts, the Indians dwelling on the Aleutian 

Islands, are considered a division of the Eskimo. 

Though now far advanced toward civilization, they still retain their 

native skill in the textile art. ‘Their basketry first came to notice 

through specimens brought from the inhabitants of Attu Island, hence 

all baskets of this type usually pass under the name Attu. ‘Taking the 

recent gift as a representative basket, it may be interesting to know 
something of its making. 

The gathering and preparing of the material used in the weaving 
is an annual task of no small importance. Early in July a great har- 
vesting party of women starts out to get the wild rye, called “beach 
grass,” which is the only suitable basket material to be found on the 
islands. ‘This is a coarse grass, with leaves about two feet long and 
half an inch wide, growing plentifully along the coast and on the hills. 
It is to the high land, however, that the women go to find the best mate- 
rial. Only two or three of the young and delicate leaves are selected 
from each stalk, hence this is no easy and rapid gathering, and it is 
with the greatest patience that the native women reap their harvest. 

The drying or curing process is a long one. First the beach grass 
is spread out in rows on the ground in a shady place. As it dries, it is 
turned frequently. ‘This stage of the drying takes about two weeks. 
Then the grass is sorted as to size and taken into the house, the coarser 
leaves split with the thumb-nail into three parts, the middle or midrib 
being discarded, and the fine leaves left unsplit, because still too tender 
for such treatment. Bundles are now made of all the material, and 
for a month on cloudy days these are hung out on a line. ‘The final 
drying is done indoors and then the grass is separated into small wisps 
about the size of a finger, with the ends braided loosely so that the grass 
may not tangle when a thread is pulled from the wisp. ‘This single 
thread may be split by the thumb nail to any size desired at the time 
it is used. 
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A great part of the weaving is done during the winter months and 
indoors. ‘The underground huts of the Aleuts are made of driftwood. 
wreckage, or timber deposited by ships, covered over with sod. These 
grass-covered mounds, which are about six feet high, have a little door 
at one end and a small glazed window at the other, and it is marvelous 


ALEUTIAN BASKET 


that such fine and beautiful baskets can be made in such places, and 


with such light, the specimen here illustrated having from twenty-five 
to thirty stitches to the inch. John Smith’s Indians used to suspend 
their baskets from the limb of a tree during the weaving, but these 
people hang theirs from a pole after the bottom has been completed 
or support them on sticks thrust into the ground, weeving the sides down- 
ward, that is with the basket upside down. 

The Aleuts make several weaves. This basket is of plain twine- 
weave with two exquisitely wrought rows of hemstitching on the bottom, 
while the sides are decorated with four borders of false embroidery. 
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The encircling bands, composed of lines and rectangles are in red, 
green and blue worsted and silk thread and white skin from the throat 
of a fish of the sculpin family cut into fine threads. 

On the lid are three more bands, with an attractive medallion in 


ALEUTIAN BASKET. THE BOTTOM 


colors on the knob or handle. The technique of the false embroidery 
is interesting, as the patterns are woven into the texture, but not thiough 
to the inside of the basket. At each stitch where the design is desired 
as the two weavers which form the weft inclose the warp spoke, the outer 
weaver is wrapped by the colored thread. Within the knob on the 
cover are several pebbles that rattle when shaken. ‘The sound is con- 
sidered to resemble the rattling of stones on a beach as they are moved 
by the waves. A full discussion of this subject can be found in the: 
Craftsman, March, 1904, and Mason’s “Indian Basketry.” 
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This exquisite basket, which is a masterpiece of Aleutian workman- 
ship, was given to the Blue Anchor Society by the chief of the Attu in 
token of appreciation of certain assistance rendered the tribe during 
a period of distress, and it has been given to the American Museum 
for permanent preservation. Mary Lots KIsse.t. 


AN ANT-HUNTING TRIP TO EUROPE IN THE SUMMER 
OF 1907. 


—— Z)}HE past summer was devoted by Dr. W. M. Wheeler to 

a study of the European Formicide (ants) and to secur- 

ing extensive series of these insects for the Museum. 

This study was necessary for the purpose of throwing 

light on the structure, habits and relationships of our 

North American forms, many of which are regarded as 

mere subspecies or varieties of well-known palearctic (European and 
North Asiatic) species. After collecting for a short time at Ponta Del- 
gada in the Azores, a locality in which no ants had been collected pre- 
viously, at Gibraltar and at Genoa, Dr. Wheeler selected Switzerland 
as the best place in which to continue his work, because this country 
presents an extraordinary variety of physical and biological conditions 
and therefore an epitome, so to speak, of the whole ant fauna of Europe, 
and because it has become the classical locality for such studies through 
the remarkable work of Pierre Huber during the early years of the 
nineteenth century and of Auguste Forel during the past half century. 
Professor Forel, the most eminent of living myrmecologists, who until 
recently has been residing at Chigny near Lausanne on the shore of 
Lake Leman, showed the greatest interest in Dr. Wheeler’s studies 
and gave him invaluable assistance, both by directing him to the most 
profitable localities in which to observe and collect ants and by accom- 
panying him on excursions in the vicinity of Geneva and in Canton 
Vaud. Subsequently Dr. Wheeler made expeditions to Yvorne, Fully, 
Sion and Sierre in the upper valley of the Rhone (Canton Valais), 
to the Jura, to Locarno, Lugano, Bellinzona, Mendrisio, Monte Ceneri 
and Monte Generoso in Canton Ticino and to the Albula Pass, Samaden, 
Pontresina, St. Moritz and Silva Plana in the Upper Engadine (Canton 
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of Grisons). Owing to the great variety and difference in the alti- 
tude of the country covered in these expeditions, it was possible to 
secure large series of specimens of all but a very few of the Formicide 
known to occur in central and northern Europe and to gain an intimate 
acquaintance with these insects and their parasites and messmates. 
Particularly valuable was the series of observations on the habits and 
development of the singular ant-nest beetle Lomechusa strumosa ob- 
served in the pine-woods of the Upper Engadine. After spending two 
months in Switzerland, Dr. Wheeler continued his observations at 
Wiirzburg in Bavaria and in the vicinity of Dresden in Saxony. In 
the former locality he was generously assisted in the collection of material 
by Professors Spemann and Lehmann of the University and in the latter 
by Professor Escherich of the Royal Academy of Forestry at Tharandt 
and Mr. H. Viehmeyer of Dresden. The results of Dr. Wheeler’s 
comparative studies of the North American and European ant faunas 
will be published in the Museum “ Bulletin.” 


TurEspay afternoon, October 29, the National Association of Audu- 
bon Societies held its annual meeting at the Museum. ‘The meeting 
was largely attended, and, after routine business had been despatched, 
it was addressed by Mr. Frank M. Chapman, Associate Curator of Birds, 
who gave an illustrated account of the “Home Life of the White Egret.” 
Mr. William Dutcher was re-elected president of the organization. 


THE first Conference of Anglers was held at the Museum Monday 
evening, November 11, under the presidency of Dr. Henry Van Dyke 
of Princeton University, for the purpose of exchanging views, obtaining 


information and uniting more closely and effectively for the protection 


of the game fishes and for the improvement of the sport of angling. 


WEDNEsDa«yY evening, October 30, the Museum, in coéperation with 
the New York Academy of Sciences, had the pleasure of offering to its 
members and their friends an illustrated lecture by Professor William 
Bateson of St. John’s College, Cambridge, England. The lecture was 
upon the subject “The Inheritance of Color in Animals and Plants”’ 
and was a popular exposition of the now famous Mendelian Law of 
Heredity. 
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THE ‘ FLYING-DRAGON” GROUP. 


P) 


: 


volans Gray), takes its name from the numerous 
wing-like membranous expansions of its sides, which 





act like aéroplanes as the animal jumps or floats from 
branch to branch of the trees in which it dwells. These 


me 


at a 





THE FLYING-DRAGON GROUP 
In East Mammal Hall, No. 207 of the main floor 


folds of skin are supported by the five or six posterior pairs of ribs and 
may be folded like fans. On the throat of the male are three pointed 
orange-colored appendages, of which the middle is the longer. In the 
female these appendages are blue. ‘The metallic sheen of the body and 
the prettily marked orange and black wings of the animal harmonize 
perfectly with the surrounding foliage and the gaudily colored flowers 
among which it rests, and aid in concealing it from its enemies as well 














NEWS NOTES 139 


as from the insects for which it lies in wait. About twenty species of 
these Flying Dragons are widely distributed throughout the Indo- 
Malayan countries, though on account of their retiring habits they are 
nowhere considered common. 

The six specimens in this group were collected in the Island of Nias, 
off Sumatra. The tree on which they perch is the Nutmeg (Myristica 
fragrans); the orchid is the beautiful Phalznopsis schilleriana of Indo- 
Malaysia, and the climbing vine is Cissus discolor, a member of the 
Grape family. The Butterfly is the graceful Leptocircus curius; the bee- 


tles are Coryphocera dohrni and an unidentified Buprestid of this region. 


The group was mounted by Mr. J. D. Figgins of the Museum staff. 


MUSEUM NEWS NOTES. 


At a meeting of the Board of Trustees which was held at the 
Museum, November 11, resolutions of thanks were passed to the fol- 
lowing friends of the institution: 


To His Excellency C. A. M. Liesrecuts of Brussels, Belgium, 
for his assistance in connection with the Congo Exhibit, and he was 
elected a Patron. 

To Professor A. Foret of Yvorne, Switzerland, for his presentation 
of a collection of ants, and he was elected a Patron. 

To Mrs. Rosert WrintuHrop for her contribution toward the 
development of the Habitat Groups of North American birds, and 
she was elected a Fellow. 

To Mr. J. F. Frerre Murra for the gift of a collection of tourma- 
lines, aquamarines and other gem material, and he was elected a 
Life Member. 

To Mr. E. P. Matuewson for his gift of ethnological specimens 
from Chile, and he was elected a Life Member. 

To Mr. Frank K. Srurais for his contributions to the field work 
of the Department of Vertebrate Palaeontology, and he was elected 
a Life Member. 

To Mr. Percy R. Pyne and Mr. J. P. Moraan, Jr., for their con- 
tributions to the Alaskan Mammoth expedition. 

To Mr. J. Pierpont Moraan for his gift of a boulder of New 
Zealand Jade. 
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At the same meeting His Honor, Mayor Grorce B. McCLEeLLAn 
and Hon. Herman A. Metz were elected Patrons, and the election of 
Messrs. F. L. St. Jonn, WittiamM D. GuTurie and JoHn TREADWELL 
NicHots to Life Membership through the subscription of one hundred 
dollars each was announced. 


Director Bumpvs returned November 9 from a brief trip to Europe 


which was taken for the purpose of representing the American Museum 
at the dedication of the Senckenberg Museum at Frankfurt, Germany, 


October 13. While abroad, Dr. Bumpus took advantage of the oppor- 
tunity to visit many of the principal museums on the Continent inspect- 
ing collections and museum methods in general. 


Two pairs of antique carved elephant tusks and two carved ivory 
gods, all from the Benin district of the West Coast of Africa, have been 
acquired recently by the Museum. ‘They were taken from King Prem- 
peh by a detachment of the British army which had been sent into the 
country to punish his tribe for cannibalism. All the objects were 
veritable idols to which human sacrifices were made and which had been 
held in high veneration by the natives for generations. 


THe Museum has recently received forty-four interesting arrow 
heads found by H. W. Seton-Karr, Esq., during nine expeditions through 
the Desert of Fayoum, Egypt. Besides these, there are nine large 
arrow or spear heads, thirteen knives, three bent or wavy flakes worked 
on the edges and peculiar to the Fayoum Desert, one long worked flake 
and two adzes made of stone. The objects were found on the sites of 
ancient villages, but there is now no water near them, and the village- 
sites are indicated by mealing stones or grinders found bottom side up. 
There are also four celts or chisels from India. 


Dr. Rospert H. Lowie recently returned from a Museum expedition 
to Alberta and Montana. Dr. Lowie left New York on June 8 for 
Gleichen, Alberta, where he collected notes on the Northern Blackfoot. 
At Morley, Alberta, he camped for seven weeks with the “Stoney”’ 
Assiniboine, gathering a collection to represent their mythology. ‘Then 
Crow Agency, Montana, was visited, where specimens and notes on the 
social and ceremonial organization of the Crow were obtained. 


The bequest mentioned on page 116 should have been credited to 
the estate of Benjamin P. Davis, Esq. 








LECTURES 


LECTURE ANNOUNCEMENTS. 


MEMBERS’ COURSE. 


Thursday evenings at 8:15 o’clock. Open to Members and to those 
holding complimentary tickets given them by Members. 
December 5.— Hartan I. Situ, “An Unknown Field in American 
Archeology.” 
December 12.— Freperic A. Lucas, “The Fur Seal —Its History and 
Habits.” 


PUPILS’ COURSE. 


Mondays, Wednesdays and Fridays, at 4 o’clock. 
Open to School Children, when accompanied by their Teachers, and to 
children of members, on presentation of Membership Ticket. 
Wednesday, December 4.—- ‘‘Forests and their Dependent Industries.” 
By A. C. Burrit. 
Friday, December 6.— “Historic Scenes in New: England.” By 


G. H. SHERWOOD. 

Monday, December 9.— “Peoples of the Earth.” By H. I. Smira. 
Wednesday, December 11.— “‘Scenes in our Western States.” By R. C. 
ANDREWS. 

Friday, December 13.— ‘‘ Famous Rivers of the World.” By R. W. 
MINER. 


LEGAL HOLIDAY COURSE. 


Fully illustrated. Open free to the public. No tickets required. 
Doors open at 2:45, lectures begin at 3:15 o’clock. 
The programme for the season 1907—1908 is as follows: 
Thanksgiving Day, November 28, 1907. 
A Month’s Tour of the Yellowstone Park . . Epmunp Otis Hovey 
Christmas Day, December 25, 1907. 
Hiawatha’s People . ; ' , ‘ : ; Haran I. SMITH 
New Year’s Day, January 1, 1908. 
An Ornithologist’s Travels in the West. , Frank M. CHAPMAN 
Washington’s Birthday, February 22, 1908. 
Mines, Quarries and “Steel Construction” . . Louis P. Gratacap 
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PEOPLE’S COURSE. 


Given in coéperation with the City Department of Education. 
Tuesday evenings at 8 o’clock. Doors open at 7:30. 
December 3.— Miss Carottna H. Hurporro, “ Typical Life in Chile.” 
December 10.— Mrs. M. Ciatre Frnney, “The Land of the Incas.” 
Saturday evenings, at 8 o’clock. Doors open at 7:30. 
December 7.— J. Russei. Smita, Pa. D., “The Story of a Ton of Coal.” 
December 14.— J. Russet, Smita, Par. D., “The Story of a Piece of 
Board.” 


MEETINGS OF SOCIETIES. 


Meetings of the New York Academy of Sciences and its Affiliated 
Societies will be held at the Museum during the current month as follows: 


On Mondays at 8:15 P. M. The New York Academy of Sciences: 


December 2.— Business meeting and Section of Geology and Miner- 
alogy. 
December 9.— Section of Biology. 


On Monday, December 30.— The Linnean Society. 
On Tuesday evenings as announced: 


The Linnean Society, The New York Entomological Society and 
The Torrey Botanical Club. 


On Friday evenings as announced: 


The New York Microscopical Society. 

Full programmes of the meetings of the several organizations are pub- 
lished in the weekly Bulletin of the Academy and sent to the members of the 
societies. On making request of the Director of the Museum, our Members 
will be provided with this Bulletin as issued. ‘The meetings are public. 
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(Issued as supplements to The American Museum Journal) 

1— THE BIRD ROCK GROUP. By Frank M. Cuapman, 
Associate Curator of Mammalogy and Ornithology. October, 
1901. Price, 10 cents. 

2— THE SAGINAW VALLEY COLLECTION. By Haran 
I. Smiru, Assistant Curator of Archeology. December, 1901. 
Price, 10 cents. 

3.— THE HALL OF FOSSIL VERTEBRATES. By W. D. 
MatrHew, Ph.D., Assistant Curator of Vertebrate Palzeontol- 
ogy. January, 1902. Out of print. 

4.— THE COLLECTION OF MINERALS. By Louis P. Grata- 
cap, A. M., Curator of Mineralogy. February, 1902. Revised 
edition, May, 1904. Price, 10 cents. 

5.— NORTH AMERICAN RUMINANTS. By J. A. Atuen, Ph.D. 
Curator of Mammalogy and Ornithology. March, 1902. 
Revised edition, February, 1904. Price, 10 cents. 

6.— THE ANCIENT BASKET MAKERS OF SOUTHEASTERN 
UTAH. By Georce H. Pepper, Assistant in Anthropology. 
April, 1902. Price, 10 cents. 

7.—'THE BUTTERFLIES OF THE VICINITY OF NEW YORK 
CITY. By Witi1aM BEvTENMULLER, Curator of Entomology. 
May, 1902. Price, 15 cents. 

8.— THE SEQUOIA. A Historical Review of Biological Science. 
By GrorceE H. Suerwoop, A. M., Assistant Curator. Nov- 
ember, 1902. Price, 10 cents. 

9.— THE EVOLUTION OF THE HORSE. By W. D. Marruew, 
Ph.D., Associate Curator of Vertebrate Paleontology. Janu- 
ary, 1903. Second edition, May, 1905. Price, 10 cents. 

. 10.— THE HAWK-—MOTHS OF THE VICINITY OF NEW YORK 
CITY. By Witxi1aM BEvTENMULLER, Curator of Entomology. 
February, 1903. Price, 10 cents. 

.11— THE MUSICAL INSTRUMENTS OF THE INCAS. By 
CHarLEs W. Meap, Assistant in Archeology. July, 1903. 
Price, 10 cents. 

.12— THE COLLECTION OF FOSSIL VERTEBRATES. By 
W. D. Martruew, Ph.D., Associate Curator of Vertebrate 
Paleontology. October, 1903. Price, 10 cents. 
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.13—A GENERAL GUIDE TO THE AMERICAN MUSEUM 
OF NATURAL HISTORY. Jan. 1904. Out of Print. 
.14— BIRD’S NESTS AND EGGS. By Frank M. Cuapman, 
Associate Curator of Mammalogy. and Ornithology. April, 
1904. Reprinted, February, 1905. Price, 10 cents. 


Yo. 15.— PRIMITIVE ART. July, 1904. Price, 15 cents. 


. 16.— THE INSECT-GALLS OF THE VICINITY OF NEW YORK 
CITY. By WituiamM BEvuTENMULLER, Curator of Entomology. 
October, 1904. Price, 15 cents. 


(Reprinted from The American Museum Journal.) 


. 17— THE FOSSIL CARNIVORES, MARSUPIALS, AND SMALL 
MAMMALS IN THE AMERICAN MUSEUM OF NATU- 
RAL HISTORY. By W. D. Marruew, Ph. D., Associate Cu- 
rator of Vertebrate Paleontology. Jan. 1905. Price, 15 cents. 
. 18.— THE MOUNTED SKELETON OF BRONTOSAURUS. By 
W. D. Marruew, Ph.D., Associate Curator of Vertebrate 
Paleontology. April, 1905. Out of print. 

.19.— THE REPTILES OF THE VICINITY OF NEW YORK 
CITY. By Raymonp L. Dirmars, Curator of Reptiles, New 
York Zodlogical Park. July, 1905. Price, 15 cents. 

. 20.— THE BATRACHIANS OF THE VICINITY OF NEW YORK 
CITY. By Raymonp L. Dirmars, Curator of Reptiles, 
New York Zodlogical Park. October, 1905. Price, 15 cents. 
. 21— THE DEVELOPMENT OF A MOLLUSK. By B. E. Daut- 
GREN, D.M.D. January, 1906. Price, 10 cents. 

. 22— THE BIRDS OF THE VICINITY OF NEW YORK CITY. 
By Frank M. Cuapman, Associate Curator of Mammalogy 
and Ornithology. April-July, 1906. Price, 15 cents. 


No. 23.— THE SPONGE ALCOVE. By Roy W. Miner, Assistant 


Curator of Invertebrate Zodlogy. Oct. 1906. Price, 10 cents. 


(Published as a separate series.) 


. 24— PERUVIAN MUMMIES. By Cuartes W. Meap, Depart- 
ment of Ethnology. March, 1907. Price, 10 cents. 

. 25.— PIONEERS OF AMERICAN SCIENCE. Memorials of the 
naturalists whose busts are in the Foyer of the Museum. April, 
1907. Price, 15 cents. 

.26— THE FOYER COLLECTION OF METEORITES. By 
Epmunp Otis Hovey, Associate Curator of Geology. Decem- 
ber, 1907. Price, 10 cents. In press. 
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THE METEORITES IN THE FOYER OF THE AMERICAN 
MUSEUM OF NATURAL HISTORY.’ 


By Epmunp Otis Hovey, Pu. D. 


Associate Curator of Geology. 
Introduction, 


CARCELY a century ago the scientific and even the popular 
world scoffed at the idea that masses of matter could possibly 
come from outer space (or “heaven”’) and strike the surface of 

the earth,— in other words that stones could fall from the sky. Even 
at the present time, although it is well known that occasionally masses 
of metal and stone — “meteorites” —- do fall from the sky, there is 
much misinformation current in regard to their character and the con- 
ditions under which they have come to the earth. 

Livy, Plutarch and other early historians mention several stones 
which had been seen to fall from the sky. Among these were a stone 
which fell in Phrygia and was kept there for centuries until it was removed 
to Rome about 204 B. C. with imposing ceremonies; a shower of stones 
that fell in the Alban Mountains near Rome about 652 B. C., and a 
stone that fell in Thrace in the fifth century B. C. and was known to 
Pliny five hundred years later. ‘The image of the goddess Diana which 
was preserved at Ephesus is said to have “fallen down from Jupiter” 
and was probably a meteorite, and idol known as the Venus of Cyprus 
seems likewise to have had the same origin. Stones which have fallen 
from the sky have been regarded as being of miraculous origin and 
have been worshiped by many primitive peoples. ‘They have been 
viewed with awe too by tribes and nations which could not be con- 
sidered primitive, including some in India, China and Japan. 

Arguments which form strange reading at the present day were 
advanced by eminent scientists against the idea that any bodies could 


come to the earth from space, and French scientists were particularly 
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vehement in their denial of such origin. Even the famous chemist 
[avoisier was one of a committee of three who presented to the French 
Academy in 1772 a report upon a stone, the fall of which was said to 
have occurred at Lucé four years previously. ‘They recorded their 
opinion that the stone was an ordinary one which had been struck by 
lightning. It was, nevertheless, a true meteorite. 

Early in the year 1794 Professor Chladni, a renowned German 
physicist, published a thesis in which he collated many accounts of 
bodies which had been said to have fallen from the sky, discussed the 
nature of the bodies themselves and expressed the conviction that 
bodies could and did come to our earth from space. Chladni devoted 
particular attention to the iron-and-stone mass known as the “ Med- 


’ 


wedewa” meteorite and the iron mass known as Campo del Cielo. 
‘he former of these was first described by the traveler Pallas, who saw 
it in the year 1772 at the city of Krasnojarsk, Siberia. ‘The latter was 
found by Indians in the interior of Argentina, South America, and was 
first visited in the year 1783 by Don Michael Rubin de Celis, who 
calculated the weight of the mass to be 30,000 pounds. 

As if in direct confirmation of Chladni’s theory, a shower of stones 
fell at Siena, Italy, on June 16, 1794, and the occurrence is thus de- 
scribed in connection with the account of an eruption of Vesuvius by 


Sir William Hamilton’: 


“T must here mention a very extraordinary circumstance indeed, that 
happened near Sienna in the Tuscan state, about 18 hours after the com- 
mencement of the late eruption at Vesuvius on the 15th of June, though that 
phenomenon may have no relation to the eruption; and which was com- 
municated to me in the following words by the Earl of Bristol, bishop of 
Derry, in a letter dated from Sienna, July 12th, 1794: ‘In the midst of a 
most violent thunder-storm, about a dozen stones of various weights and 
dimensions fell at the feet of different people, men, women, and children; 
the stones are of a quality not found in any part of the Siennese territory; 
they fell about 18 hours after the enormous eruption of Vesuvius, which 
circumstance leaves a choice of difficulties in the solution of this extraordi- 
nary phenomenon: either these stones have been generated in this igneous 
mass of clouds, which produced such unusual thunder, or, which is equally 
incredible, they were thrown from Vesuvius at a distance of at least 250 


' Philosophical Transactions of the Royal Society of London. Abr. ed., 1809, 
vol. XVII, p. 503. 
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niles; judge then of its parabola. The philosophers here incline to the first 
solution. I wish much, Sir, to know vour sentiments. My first objection 
was to the fact itself; but of this there are so many eye-witnesses, it seems 
impossible to withstand their evidence, and now I am reduced to a perfect 
scepticism.’ His lordship was pleased to send me a piece of one of the 
largest stones, which when entire weighed upwards of 5 Ib.; I have seen 
another that has been sent to Naples entire, and weighs about 1 lb. The 
outside of every stone that has been found, and has been ascertained to 
have fallen from the cloud near Sienna, is evidently freshly vitrified, and is 
black, having every sign of having passed through an extreme heat; when 
broken, the inside is of a light grey color mixed with black spots, and some 
shining particles, which the learned here have decided to be pyrites, and 
therefore it cannot be a lava, or they would have been decomposed.” 


Scientists, however, are often hard to convince, and some of that day 
contended that the Siena stone had been formed in the air by condensa- 
tion of the particles of dust in an eruption cloud from Vesuvius, in spite 
of the fact that Siena is 250 miles distant from the voleano and that the 
largest stone of the shower weighed 75 pounds, while several weighed 
more than 1 pound each. Even the 56-pound stone which fell Decem- 
ber 13, 1795, at Wold Cottage near Scarborough, Yorkshire, England, 
almost at the feet of a laborer, did not dislodge this theory from the 
mind of Edward King, its originator. 

The cloud theory was completely disproved at Krakhut near Benares, 
India, on December 19, 1798, when, directly after the passage of a ball 
of fire through the air, a heavy explosion or a series of explosions was 
heard and many stones’ fell from a sky which had been perfectly cloud- 
less for a week before the event and remained so for many days after- 
ward. Even these facts, however, did not fully convince the scien- 
tists of France and it required the occurrence of the meteoritic 
shower of L’Aigle, France, April 26, 1803, for final proof.’ L’Aigle 
is easily accessible from Paris and M. Biot, a noted physicist was sent at 
once to investigate the matter. Biot learned that on the day mentioned 


a violent explosion occurred in a practically clear sky in the vicinity of 


' Represented in the general meteorite collection, Morgan Hall, No. 404 of the 
fourth floor of this building, by a small fragment one fourth of an ounce (8 grammes) 
in weight. 

2A fragment of L’Aigle weighing 5 ounces (157 grammes) is in the general 
collection. 
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L’Aigle which was heard over an area seventy five miles in diameter 
directly after a swiftly moving fire-ball had been seen to pass through 
the air. ‘The explosion, or series of explosions, was immediately fol- 
lowed by the fall of two or three thousand stones within an elliptical 
area about 64 miles long and 25 miles wide. ‘The largest of the stones 
weighed 20 pounds, the next largest 35 pounds, but most of the frag- 
ments were very small. ‘The occurrence at L’Aigle proved the correct- 
ness of another of Chladni’s theories, which was that “ fire balls’ in the 
sky were nothing more or less than meteorites in flight. 

The oldest still existing meteorite of the fall of which we have an 
exact record is that of Ensisheim, in Elsass, Germany." An ancient 
document states: 


“On the sixteenth of November, 1492, a singular miracle happened: 
for between 11 and 12 in the forenoon, with a loud crash of thunder and a 
prolonged noise heard afar off, there fell in the town of Ensisheim a stone 
weighing 260 pounds. It was seen by a child to strike the ground in a field 
near the canton called Gisguad, where it made a hole more than five feet 
deep. It was taken to the church as being a miraculous object. The noise 
was heard so distinctly at Lucerne, Villing, and many other places, that 
in each of them it was thought that some houses had fallen. King Maxi- 
milian, who was then at Ensisheim, had the stone carried to the castle; 
after breaking off two pieces, one for the Duke Sigismund of Austria and 
the other for himself, he forbade further damage, and ordered that the 


stone be suspended in the parish church.” ? 


Within the past century many stones and some masses of iron have 
been seen to fall from the sky and afterwards have been collected and 
are now in cabinets, while several hundred specimens have been found 
which are so much like the positively known meteorites that they have 
been classed with them and are jealously guarded in collections. 


Classification. 


Meteorites are generally divided into three classes according to their 
mineral composition: 
1. “Siderites,” or iron meteorites, which consist essentially of an 
alloy of iron and nickel; 


‘A fragment of this meteorite weighing about four ounces rae grammes) is in 
the general meteorite collection. 
? Fletcher. An Introduction to the study of Meteorites. P.19. 1888. 
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2. “Siderolites,’’ or iron-stone meteorites, which are formed of a 
nickel-iron sponge, or mesh, containing stony matter in the 
interstices; 

3. ‘‘Aérolites,” or stone meteorites, which are made up mainly of 
stony matter, but almost always contain grains of nickel-iron 
scattered through their mass. 

The line of demarcation between these classes is not always sharp, and 

there are many subordinate kinds of aérolites. 

Countless numbers of meteoritic bodies, mostly of minute size, 
must exist within the boundaries of the solar system, since from fifteen 
to twenty millions of them enter the earth’s atmosphere every day. 
Almost all of these are dissipated in our atmosphere through heat 
produced by friction with the air, so that the only evidence of their 
presence is a trail of light across the sky. This usually is visible only 
at night, and is familiar to all as a shooting star or meteor. Shooting 
stars are to be seen almost every evening, but they are particularly 
abundant during August and November. Sometimes the November 
shower of meteors has been so pronounced that the sky has seemed 
fairly to radiate lines of fire, an effect far surpassing in brilliance the 
most ambitious artificial fire works. Not one in a hundred million of 
these shooting stars, however, reaches the earth in a recognizable mass; 
in fact, there are records of only about 685 known meteorites which are 
represented in museums and private cabinets. 

The weight of known meteorites varies between wide limits. "The 
lightest independent mass is a stone meteorite weighing about one sixth 
of an ounce called Miihlau from the town in the vicinity of Innsbruck, 
Austria, near which it was found in 1877; the heaviest mass known is 
Ahnighito, of the Foyer collection, an iron meteorite weighing more 
than thirty-six and one half tons which came from Cape York, Green- 
land. Some showers of meteorites have furnished even smaller in- 
dividuals than Miihlau. Forest City, well represented in the Foyer 
collection, has been found in fragments weighing one twentieth of an 
ounce. Pultusk is a famous fall and the smallest of the “ Pultusk peas,” 
as the material is called, weigh less than one thirtieth of an ounce each, 
while Hessle fell in a veritable rain of meteoritic dust, the smallest parti- 
cles of which weigh about one four hundred twenty-fifth of an ounce and 
could never have been found had they not fallen on an ice-covered lake, 
where they were readily seen and recognized. 
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Meteoritic masses are almost certainly extremely cold during their 
existence in outer space, but when they come into the earth’s atmosphere 
friction with the air raises the temperature of the surface to the melting 
point, producing a great amount of dazzling light as well as superficial 
heat. In spite of this surface fusion, it is highly probable that the dura- 
tion of the aérial flight of a meteorite is so short that in many cases the 
interior does not become even warm." 

The rapid heating of the exterior and the differences of temperature 
between different parts of a meteorite often lead to its rupture before 
it reaches the ground. This is particularly the case with stone meteo- 
rites, the iron meteorites being tough enough usually to withstand the 
fracturing agencies. Most of the meteorites which have burst have 
furnished only two or three fragments, so far as known, but a few have 
furnished many, while there have been found 700 pieces of Hessle, 1000 
pieces of Forest City, several thousand each of Knyahinya and L’Aigle, 
and about one hundred thousand each of Mocs and Pultusk. The 
name “stone shower” has been appropriately given to the falls com- 
prising many individuals. “Iron showers” from bursting siderites are 
much rarer than the stone showers, only six are known to have occurred, 
among which Canyon Diablo leads, several thousands of fragments of 
this famous fall having been found. 

The breaking up of a meteorite is accompanied by an explosion or 
series of explosions, and often these are startling in their sharpness and 
intensity, when they occur near the earth. Forest City, 268 pounds of 
which have been found, just before falling burst in a series of explosions 
which were heard over an area two hundred miles in diameter. ‘There 
were three distinct detonations connected with the fall near Butsura, 
Bengal, which were heard at Goruckpur sixty miles away, although the 
meteorite was a small one, less than fifty pounds of it having been found. 
The occurrences at Krakhut, L’Aigle and Ensisheim have already 
been mentioned. 


Chemical Composition. 


Some forty one elements, four of which are gases, are said to occur 


in meteorites, but several of these may be regarded as doubtful. The 


1 See also page 18. 
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most abundant have been arranged by Dr. O. C. Farrington’ in the 
following order of importance: 

1. Iron 3. Silicon 5. Nickle 7. Calcium 

2. Oxygen 4. Magnesium 6. Sulphur’ 8. Aluminum 

The other elements of particular importance in this connection are 
carbon, chlorine, chromium, cobalt, copper, hydrogen, manganese, 
nitrogen, phosphorus, potassium and sodium. 


Mineral Constituents. 





Seven elements have been found in meteorites in the elemental or 
uncombined state. ‘They are iron, nickel, cobalt and copper in the form 
of alloys, carbon, hydrogen and nitrogen. With these exceptions, the 
constituents of meteorites are chemical compounds and all but six of 
the whole list have their exact equivalents in minerals which are found 
in the crust of the earth. 

According to most authorities the constituents of meteorites may be 
divided into essential and accessory components as follows’: 


Essential. Accessory. 
a Nickel-iron *Schreibersite 
Z Olivine (chrysolite) Diamond 
ag Pyroxenes (Orthorhombic) Graphite (Cliftonite) 
Pyroxenes (Monoclinic) Hydro-carbons. 
Feldspar (Plagioclase) Cohenite 
*Maskelynite. * Moissanite 
*T roilite 
Pyrrhotite 
*Daubréelite 
*Oldhamite 
Tridymite 
Chromite 
Magnetite 
Osbornite 
Lawrencite 


Glass 










* Journal of Geology. Vol. IX, p. 394. 1901. 
?E.Cohen. Meteoritenkunde I, p. 322. 1894. The asterisk indicates the min- 
erals which are peculiar to meteorites and are not known to occur in the earth’s crust. 
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Essential Constituents. 


The iron of meteorites is always alloyed with from 6 to 20 per cent of 
nickel. This “ nickel-iron,” as it is commonly called, is usually crystal- 
line in texture, and when it is cut, polished and “etched”’ a beautiful 
network of lines is brought out, indicating plates which lie in positions 
determined by the crystalline character of the mass. This network of 
lines constitutes what are called the Widmanstiitten figures, from the 
name of their discoverer. When these figures are strongly developed, 
the meteoritic origin of the iron cannot be questioned, but their absence 
does not necessarily disprove such an origin. Native iron of terrestrial 


WIDMANSTATTEN LINES, OR FIGURES. 


Carleton Iron Meteorite. Natural size. In this iron the plates are very thin. 


origin is extremely rare and has been found almost exclusively at Disco 
Island and immediate vicinity on the west coast of Greenland. The 
Disco, or Ovifak, iron contains less nickel than meteoritic iron, while 
other terrestrial nickel-irons (i. e. awaruite and josephinite) contain 
much more. Small quantities of metallic cobalt are also alloyed with 
the nickel and a little copper is sometimes found in the same association. 

Next to nickel-iron the mineral olivine, or chrysolite, is the most 
important constituent. This is a silicate of magnesium, always con- 
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taining some iron, which occurs in all the siderolites and most of the 
aérolites, sometimes comprising a considerable portion of their mass. 
It is a dark yellowish-green to black, glassy mineral usually occurring as 
rounded or angular grains, but sometimes as crystals. It is prominent 
in a slice of Brenham in the Foyer collection, where it forms glassy 
grains in a mesh of nickel-iron. Olivine is the gem, peridot. 

The minerals belonging to the group known as orthorhombic py- 
roxenes are next to olivine in point of abundance. Chemical analyses 
show that all gradations are present from the colorless enstatite to the 
almost black hypersthene members of the group. ‘The monoclinic 
pyroxenes, which are important constituents of terrestrial igneous rocks, 
are represented in meteorites by only two forms, an iron-alumina pyrox- 
ene like common augite and one nearly free from iron and without 
alumina which is to be compared with diopside. ‘The augite-like mineral 
is brown to green in color and occurs usually in grains or splinters rarely 
in crystals. It has been found in many meteorites, but diopside has 
been identified only ‘once with certainty. 

The great feldspar series has been identified in meteorites in four 
of its forms, namely: anorthite, albite, oligoclase and labradorite. 
Of these, anorthite has heen found forming a large part (35 per cent.) 
of some meteorites and measurable crystals have been obtained, but in 
most cases where feldspar occurs in a meteorite, it has been possible to 
go no farther than to identify it as belonging to the plagioclase section 


of the mineral group. 

Maskelynite is a transparent, colorless, glassy mineral. In chemical 
composition it is related to the terrestrial species leucite, but it is a dis- 
tinct form and thus far is known only from meteorites. It is not known 


to occur in any of the meteorites displayed in the Foyer. 


A ccessory Constituents. 


Schreibersite is a phosphide of iron, nickel and cobalt which is 
probably peculiar to meteorites. It is tin-white in color, changing to 
bronze-yellow or steel gray on exposure to the air. In structure it is 
granular, flaky, crystalline or needle-like. Next to nickel-iron schrei- 
bersite is the most generally disseminated constituent of siderites and 
forms some of the shining lines to be seen on etched sections. 

Carbon occurs in at least three forms in meteorites, as the diamond, 
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as graphite (cliftonite) and as hydrocarbons. Diamonds were first 
found in Canyon Diablo in 1891. They are extremely minute in size 
but recognizable crystals have been obtained. Graphite (cliftonite) 
occurs usually in nodules and only in siderites in particles that are large 
enough for easy examination. ‘The material is very fine. ‘The cliftonite 
form of graphite is considered by most authorities to be a pseudomorph 
after diamond. 

Hydrocarbons of several kinds have been found in meteorites. Ac- 
cording to Cohen’ they may be grouped into three classes: (1) compounds 
of carbon and hydrogen alone; (2) compounds of carbon, hydrogen and 
oxygen; (3) compounds of carbon, hydrogen and sulphur. None of 
the meteorites in the Foyer collection is known to contain any hydro- 
carbon, but the fact that any meteorite should contain such substances 
is of great scientific interest. It is pretty clear that they belong to the 
pre-terrestrial history of the masses; hence, since they are readily com- 
bustible or volatile, the meteorites that contain them cannot have been 
heated to high temperatures, at any rate, subsequent to the formation 
of the compounds. This is an additional argument in support of the 
statement already made that the heating of meteorites during aérial 


flight is, in many instances at least, only superficial. Furthermore, the 


existence of hydrocarbon compounds in meteorites, where no life can 
have existed, shows that organisms are not absolutely necessary to the 
formation of such compounds in the earth’s crust. 

Cohenite, which is a carbide of iron, nickel and cobalt, is tin-white 
in color and looks like schreibersite. It is much rarer, however, and 
occurs in isolated crystals. The only terrestrial occurrence of cohenite 
is in the basaltic iron of Greenland. Moissanite, the natural carbide 
of aluminum corresponding to the artificial carborundum, has thus far 
been found only in Canyon Diablo, where it occurs in microscopic 
crystals. It is the latest discovery among the constituents of meteorites, 
having been found in 1905 by Henri Moissan. 

As far as investigations have been carried, heating develops the fact 
that meteorites contain gases condensed within them, either by occlusion 
in the same way that platinum and zinc absorb hydrogen or by some 
form of chemical union. According to Cohen’ the following gases have 


' Meteoritenkunde. Heft I, p. 159. 
* Meteoritenkunde. Heft I, p. 169 
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been found: hydrogen, carbon dioxide, carbon monoxide, nitrogen and 
marsh gas (light carburetted hydrogen). 

Troilite is common in meteorites and constitutes brass- or bronze- 
yellow nodules, plates and rods which are to be seen in nearly every 
section, particularly of siderites. ‘The mineral is usually considered to 
be the simple sulphide of iron, FeS, but its exact chemical composition 
and crystalline structure are still matters of investigation and dispute. 
Canyon Diablo and Willamette contain, or contained, much troilite 
in the shape of rods, and the fusion and dissipation of this mineral during 
the aérial flight of the masses gave rise to some of the holes which pene- 
trate them, and the same statement is true of many other meteorites. 
Pyrrhotite, the magnetic sulphide of iron, Fe,, S,., occurs in stone 
meteorites and chiefly in the form of grains. Daubréelite is likewise 
a sulphide of iron, but it differs from those just mentioned through con- 
taining much chromium, giving the chemical formula FeS, Cr, 5,. The 
mineral is peculiar to siderites and siderolites and has never been found 
in the stone meteorites or in the earth’s crust. It occurs in Canyon 
Diablo, where it may be seen surrounding nodules of troilite as a black 
shell with metallic luster. 

Oldhamite, a sulphide of calcium, CaS; tridymite, a form of silica, 
SiO,; chromite, an oxide of iron and chromium, FeCr, O,; magnetite, 
the magnetic oxide of iron, Fe, O,; osbornite, another sulphide or 
oxysulphide of calcium, and lawrencite a chloride of iron, Fe Cl,, occur 
sparingly in some meteorites. Lawrencite manifests itself rather dis- 
agreeably through alteration to the ferric chloride, which oozes out of 


the masses of iron and stands in acrid yellow drops on the surface or runs 


in streaks to the bottom. Glass like the volcanic glass of terrestrial 
rocks seems never to be absent from the interior of stone meteorites, 
but from the nature of the case it is not found in iron meteorites. 


Surface Characteristics. 


The surface of a newly-fallen meteorite always consists of a thin 
veneer or crust which differs in marked degree from the interior of the 
mass. In the case of the siderites, this seems to be a polish due to melt- 
ing and friction, together with partial oxidation. Some iron meteorites 
which are known to have lain long in the ground likewise show a crust 
which is somewhat similar in appearance, but it is due to slow oxidation 
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or “rusting” in the ground and is called the rust crust. Almost without 
exception the aérolites are covered with a crust, the appearance of which 
varies according to the mineral composition of the mass. ‘The crust is 
almost always black and is usually dull, but sometimes it has high luster. 
A few meteorites possess a dark-gray crust, and some show crust only 
in patches. 

The crust of the stone meteorites is glassy in character on account 
of its being composed of silicates which have been cooled rapidly from 
fusion. ‘This glass, like glasses of volcanic origin, does not long resist 
the atmospheric agents of decay, hence it is usually missing from those 
aérolites which have lain long in the earth or it is much decomposed, 
as may be seen by examining Long Island and Selma in the Foyer col- 
lection. ‘The crust varies in thickness on different parts of a meteorite 
and often shows ridges and furrows which are due to friction with the 
air. Frequently the ridges or furrows radiate from one or more centers 
in such manner as to show which side of the mass was forward during 
its flight through the air. So quickly is the crust formed that even the 
smallest members of a meteorite shower usually possess a complete 
crust. In the case of angular fragments the crust on the different sides 
can usually be distinguished as ‘ 


‘primary”’ or “secondary” according 
to whether it was a part of the original exterior of the mass or was 
formed upon the new surfaces exposed by the bursting of the meteorite. 

Another common surface characteristic of meteorites is an abundance 
of shallow depressions or pittings, which on account of their form have 
been called ‘thumb marks,” or piézoglyphs. ‘These pittings are so 
shallow and superficial in character that exposure to the atmosphere 
obscures or obliterates them in a comparatively short time. The rust- 
ing of an iron meteorite may produce similar shallow depressions, as 
will be seen from an examination of the surfaces of the great hollows. 
in Willamette. ‘The true piézoglyphs doubtless owe their origin to 


several different causes, the most potent of which are unequal softening 


of a mass due to varying chemical composition and rapidly changing 
pressure and consequent erosion during flight through the atmosphere. 

Without going more deeply into the subject in general we may now 
turn our attention to the Foyer collection. 
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THE CAPE YORK METEORITES, 


’ 99 66r 


“ AHNIGHITO,” OR “THE ‘TENT, [ue Woman” and “THE Doc.” 


(Siderites. ) 


For centuries, and perhaps for thousands of years, the three masses 
of iron known as the Cape York meteorites lay on the north coast of 


Melville Bay near Cape York, Greenland, but they were seen for the 


first time by a white person, when they were visited by Commander 
Robert E. Peary, U. S. N., in 1894 and 1895 under the guidance of 
Tallakoteah, a member of the Eskimo tribe which up to the early part 


CAPE YORK. 
“The Dog”. Weighs 1100 pounds. 


of the nineteenth century had obtained material for knives and other 
utensils from the masses. 
The three meteorites were known as a group to the Eskimo under the 








24 AMERICAN MUSEUM GUIDE LEAFLETS 


er 


name of ‘“‘Saviksue” or ‘“‘ The Great Irons,” and each had its own name 


suggested by its shape. The smallest mass, weighing about 1,100 


’ 


pounds, was called “The Dog”; the next larger mass, weighing about 


three tons, was named “The Woman,” because the shape was thought 


ww . > . . 
to suggest the squatting figure of a woman with a babe in her arms and a 


shawl thrown about her, and the largest mass, weighing more than 
thirty six and one half tons, was known as “The Tent.” The last, 
however, has been formally christened by the daughter of the explorer 


, 


with her own name, “Ahnighito.”’ This great mass is 10 feet 11 inches 
long, 6 feet 9 inches high and 5 feet 2 inches thick. 

The Woman and the Dog were visited by Peary in 1894 and were 
obtained the following year after much difficult and exciting work, an 
incident of which was the breaking up of the cake of ice on which the 
Woman had been ferried from the shore to ship just as the mass was 
about to be hoisted aboard. Fortunately there was enough tackle around 
the meteorite to prevent its loss. In 1895, Commander Peary visited 
Ahnighito, also, which lay on an island only four miles from the two 
smaller masses, but he could do little toward its removal. The next year 
he made another voyage for the purpose of getting the great iron but was 
unsuccessful. His third attempt was made in 1897, and the meteorite 
was brought safely to New York in the ship “Hope.” 


SECTION OF AHNIGHITO. NATURAL SIZE. 
Shows broad Widmanstitten lines. 


The three masses are closely similar in chemical composition, analyses 


by J. E. Whitfield giving the following results: 


The Woman. Ahnighito. 
91.47%... cece 91.48% 
7.79% 
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Besides these metals there are present small quantities of copper, sul- 
phur, phosphorus and carbon. ‘The similarity in chemical composition 
and the close proximity in which the masses lay when found indicate 
the probability that they are parts of the same fall. 


WILLAMETTE 
(Siderite.) 


Girt oF Mrs. WiLuiaM E. DopGe. 


This is the most interesting iron meteorite, as to external characteris- 
tics, which has ever been discovered, and it is the largest ever found 
in the United States. Its chief dimensions are, length 10 ft., height 


SECTION OF WILLAMETTE 


6 ft. 6 in., thickness, 4 ft. 3 in. On the railroad scales in Portland, 
Oregon, the net weight was shown to be 31,107 lbs. 

Willamette was discovered in the autumn of 1902 in the forest about 
nineteen miles south of Portland, by two prospectors who were searching 
for ledges likely to contain mineral wealth, particularly gold or silver. 
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The finders at first supposed that they had come upon a ledge of solid 
iron, but the meteoritic character of the mass was soon ascertained. 
Later one of the prospectors removed the meteorite to his own ranch 
three-quarters of a mile distant, but the owners of the land on which it 
had been found instituted suit for its recovery, and the contest was 
carried to the supreme court of the State before the finder relinquished 
his claim. ‘The specimen was received at the Museum in April, 1906. 

The most striking characteristic of Willamette, next to its size, is the 
series of hollows and deep pits which indent its surface. The broad 
shallow hollows on the front side, ‘‘ brustseite,’’ (side now turned toward 
the wall) were probably caused by friction against the atmosphere and 
consequent melting and flowage of the iron during the flight of the meteo- 
rite through the air. The deep pot-like pits on the rear side (the side 
now facing the center of the Foyer) are most probably due to rusting 
while the meteorite was lying in the ground where it fell, and they seem 
to have had their origin in the decomposition of spheroidal nodules of 
troilite. Note also the cylindrical holes which penetrate deeply into the 
mass from both sides. ‘These probably began with the decomposition 
of rod-like masses of troilite. In addition to these holes and pits the 
surface of the mass is indented with small shallow depressions which 
also seem to be a feature of the decomposition of the iron. 

A fractured face shows Willamette to be remarkable for its coarse 
granular texture, the grains being bounded by almost definite planes 
suggesting crystals. A polished and etched surface shows rather broad 
Widmanstiitten lines. Chemical analysis shows that the meteorite 
contains about 91.55 per cent iron, 8.09 per cent nickel and a small 
amount of cobalt, phosphorus and sulphur. 


CANYON DIABLO. 


(Siderite. ) 


Canyon Diablo is a siderite which is popularly famous chiefly from 


the fact that it contains diamonds. This gem stone has been definitely 


proven to occur in only two meteorites, the other being a Russian fall, 
although many masses are known to contain carbon in the form of a soft 
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black powder. ‘The discovery of diamonds in Canyon Diablo was made 
in 1891 by Professor G. A. Koenig of Philadelphia and was afterward 
confirmed by Dr. George F. Kunz of New York, Professor Huntington 
of Harvard University, Professor Moissan of Paris and other investiga- 
tors. In 1905 Moissan dissolved a fragment of Canyon Diablo weighing 


CANYON DIABLO 


Weight, 1087 pounds. Diamonds have been found in specimens of this fall. 


several pounds and obtained not only recognizable crystals of the 
diamond, but also crystals of a mineral corresponding exactly in com- 
position to the extremely hard artificial silicide of carbon (CSi,) known 
as carborundum. ‘This new mineral has been named moissanite, and 
this is the first time that it has been found in nature. 

Canyon Diablo was found in 1891 at and near Coon Butte, Arizona, 
in the vicinity of the town of Canyon Diablo. ‘The original size of the 
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mass is not known, but thousands of fragments have been collected, 
varying in weight from a fraction of an ounce up to 1,087 pounds. 
More than 16 tons of this material are said to have been found within 
the radius of 2} miles of Coon Butte. Coon Butte is a conical hill rising 
from 130 to 160 feet above the surrounding plain and containing a crater- 
like hollow about three-quarters of a mile in greatest diameter and 
probably 1,460 feet deep originally. 

There is no lava of any kind in Coon Butte or in its immediate vicinity, 
and it is now supposed to be most probable that the “crater” was 
caused by an immense meteorite striking the earth at this point. ‘The 
main portion of the mass has not yet been discovered, the fragments which 
have thus far been found being only the portions separated from the 
original mass during its passage through the atmosphere and at the time 
of its impact with the earth. 

Two fragments of Canyon Diablo are in the Foyer collection, one of 
which weighs 1,087 pounds and is the largest piece which has been dis- 
covered. It was described and figured by Professor Huntington in the 
Proceedings of the American Academy of Arts and Sciences, Boston, 
for 1894. A slice of the meteorite in which a diamond was found is in 
the general Museum collection and is figured on page 15. 

A polished and etched section shows strong Widmannstiitten lines 
which are comparatively broad and somewhat discontinuous. The 
meteorite consists of 91.26 per cent iron and 8.25 per cent nickel and 
cobalt, with small quantities of copper, platinum, iridium, phosphorus, 
sulphur, carbon and silicon. Nodules of troilite are abundant in some 
parts of the masses. Through decomposition and erosion these 
nodules have given rise to deep holes in the iron. 


TUCSON.’ 
(Siderite.) 


The Tucson meteorite, which is also known as the “Signet” or the 


! This specimen is a reproduction in cast iron of the famous Tucson meteorite, 
the original of which is in the National Museum at Washington. The model from 
which this reproduction has been prepared was presented to the American Museum 
by the Smithsonian Institution. The original weighs 1,400 pounds, and this cast 
has the same weight. 








HOVEY, THE FOYER METEORITES dl 


“Ring” on account of its peculiar shape, was found in the Santa Catarina 


Mountains about thirty miles northwest of the city of ‘Tucson, Arizona, 


and its existence was known to the Spaniards for at least two hundred 
years before the region became part of the United States. ‘Tradition, 
indeed, relates that this and many other fragments fell in a single meteor- 
itic shower about the middle of the seventeenth century. ‘The attention 
of Americans was first drawn to this and its mate, the Carleton meteorite, 


TUCSON, OR ‘' SIGNET."’ 
Weight, 1400 pounds. A cast in iron. 


in 1851 by Professor John L. Leconte, who described them as being in 
use by the blacksmiths of the town as anvils. In 1863 Signet was taken 
to San Francisco and thence transported by way of the Isthmus of Pan- 
ama to the Smithsonian Institution at Washington. Carleton, weighing 
632 pounds, had been removed to San Francisco the preceding year and 
was afterwards deposited in the hall of the Pioneers’ Society in that city. 

Tucson is classed as a siderite, but its average composition shows the 
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presence of from 8 to 10 per cent of stony matter included in the nickel- 


iron, and the proportions of the mineral constituents vary considerably 
in different parts of the mass. ‘The nickel-iron is an alloy consisting 
of 89.89 per cent iron, 9.58 per cent nickel, 0.49 per cent cobalt and 0.04 
per cent. copper, while the stony matter consists of olivine, carrying an 
unusual quantity of lime and associated with noteworthy quantities of 
schreibersite and chromite. 


BRENHAM. 
(Siderolite. ) 


Brenham is classed as a siderolite, but some of its fragments are 
entirely of nickel-iron. ‘The etched section shown in the Foyer illustrates 
clearly the peculiar texture of the mass. The metallic portions consist 


BRENHAM 
Siderite (left) and Siderolite (right) in the same piece. 


of about 88 per cent. iron, 10 per cent. nickel and 2 per cent. other sub- 
stances. The dark green and glassy portions are crystals of olivine, 
which break out from the iron almost entire. 
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The Brenham meteorite was found in the year 1886 scattered in 
many pieces on the prairie in Brenham Township, Kiowa County, 
Kansas, over an area more than a mile in length. ‘The fragments were 
hardly covered by the original prairie soil, and several of them were 
projecting through the sod. Nearly all were found by being struck by 
mowing machines, plows or other farm implements. ‘The occurrence of 
heavy “‘rocks” in a region where stones of any kind are a great rarity 
was a source of surprise to the ranchmen and led finally to the discovery 
that they were meteoritic in origin. 

About thirty fragments of the meteorite have been found, several of 
which were used for many purposes about the ranches and had a rather 
prosaic history before their value was learned. ‘The smaller but heavier 
(75-pound) mass here exhibited was used for years to hold down a cellar 
door or the cover of a rain barrel, while the larger but lighter (52.5-pound) 
mass served as a weight on a hay-stack. Itis probable that the meteorite 
of which these are fragments burst soon after reaching the earth’s atmos- 
phere. The total weight of all the fragments of Brenham which have 
been found is about 2,000 pounds; the largest piece known weighs 466 
pounds, the smallest an ounce or two. 

Other specimens of this meteorite may be seen in the Morgan Hall of 
Mineralogy on the Fourth Floor. 


- FOREST CITY. 
(Aérolite.) 


On Friday, May 2, 1890, at 5:15 p. M., a brilliant ball of fire shot 
across the sky from west to east in northern Iowa, its flight being accom- 
panied by a noise likened to that of a heavy cannonading, or of thunder, 
and by scintillations like those of fireworks. ‘The meteoric light was 
dazzling even in the full daylight prevailing at the time and the noises, 
which were due to explosions, were heard throughout a district 200 
miles in diameter. ‘This meteor was the Forest City meteorite. 

The meteorite burst when it was about 11 miles northeast of Forest 


City, Winnebago County, whence its name, and most of the fragments 


were scattered over an area about one mile wide and about two miles 
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long. More than a thousand fragments of this meteorite have been 
found, most of which weigh from 5, of an ounce to 20 ounces, but a few 


weigh several pounds. Each is a perfect little meteorite. The largest 


of the group, which is exhibited here in the Foyer collection, weighs 
about 75 pounds. ‘The black glassy crust over the surface of all the 
masses shows that the meteorite exploded early enough in its atmos- 
pheric flight for even the smallest fragments to become superficially 
fused by friction with the air. The fragments show a “primary” and 


FOREST CITY. 


Shows crust on large and small pieces. 


a “secondary” crust, the former formed before and the latter after the 
bursting of the original mass. 

Forest City consists essentially of feldspar, enstatite (a member of 
the orthorhombic-pyroxene group of minerals), graphite, troilite and 
nickel-iron. ‘The iron is present in small particles disseminated through 
the masses and in definite lines suggesting the Widmanstiitten figures of 
a siderite. 
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The approximate mineral composition of Forest City is 
Nickel-iron 
Troilite 2% 
Silicates (feldspar, enstatite, ete.)....74.4% 
The nickel-iron is an alloy consisting of 
aad 5 w.dleed 92.7% 
Nickel 
> 0.7% 
The specific gravity of the mass is 3.8. Some chromite is present, but 
not as muck in proportion as is found in the Long Island, Kansas, 
meteorite. 
Some of the smaller individuals of this fall may be seen in the 
general Museum collection on exhibition in the Morgan Hall of miner- 
alogy (No. 404 of the fourth floor). 


LONG ISLAND (KANSAS). 
(Aérolite.) 


Long Island is the largest stone meteorite known, the fragments 
which have been recovered aggregating more then 1,325 pounds in weight. 
The pieces here exhibited weigh together 86 pounds, the largest weigh- 
ing 3245 pounds. Some of them show the original external surface of 
the meteorite, but most of them show only fractures. ‘The meteorite 
was found in more than 3,000 pieces scattered over a gourd-shaped area 
only 15 or 20 feet long and 6 feet wide in the northwestern corner of 
Phillips County, Kansas, near the town of Long Island, whence its 
name. ‘The small area of distribution shows that the mass burst just 
as it struck the ground, or that it was broken by impact. The late 
time of bursting is also indicated by the lack of secondary crust on 
the pieces. 

Stony matter makes up about 80 per cent by weight of Long Island, 
the remainder having originally been nickel-iron and _ troilite, now 
partly changed to limonite through rusting. On the polished surfaces 
of some of the fragments in the case the nickel-iron may be seen as small 
shining dots. ‘The stony matter consists essentially of the minerals 


bronzite (one of the orthorhombic pyroxenes), olivine and chromite 
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and bears a close and interesting resemblance to the terrestrial basaltic 


igneous rock peridotite. The content of chromite (9 per cent of the 


whole) is remarkable and is the highest yet reported in meteorites. 
Long Island presents a feature heretofore unknown in meteorites. 

Certain of the planes of fracture show striated surfaces with grooving 

and polishing (slickensides) due to the parts grinding together in their 


LONG ISLAND 


Slickensided surface showing movement in the mass before it fell. 


flight through space before the mass reached our atmosphere. ‘Iwo 
of the pieces in this case show such slickensided surfaces and one of them 
is illustrated on this page. 

Other fine specimens of Long Island may be seen in the general 
meteorite collection on the fourth floor of the Museum (Hall No. 404). 








SELMA 


Weight, 306 pounds. Front or * Brustseite.’ 
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SELMA. 


(Aérolite.) 


The Selma meteorite is believed to have fallen at about 9 o’clock, 
Pp. M., July 20, 1898, but it was not found until March, 1906. The 
meteor of July 20, 1898, seems to have traveled in a direction some- 
what west of north, and its flight is said to have been accompanied by 
a heavy rumbling noise and a “trail of fire ten or twelve feet long.” 
The meteorite was found about two miles north-northwest of Selma, 
Alabama, near the road to Summerfield, and it takes its name from 
the nearest town, as is the rule with meteoritic falls. 


Selma weighs 306 pounds in its present condition, and it is probable 


that its original weight was about four pounds more, one or more small 
fragments having been lost from the mass. It is one of the ten largest 
aérolites ever found, and is the fourth largest aérolite that has fallen 
in the United States. The others having been broken up, this is proba- 
bly the largest entire stone meteorite in the country at the present time. 
Its dimensions are: length, as it rests on its pedestal, 205 inches; width, 
20 inches; height, 14 inches. 

In shape Selma is roughly polyhedral without pronounced orienta- 
tion features, but it is probable that the upper side, as the specimen 
now lies, was the “brustseite” or front during the flight of the mass 
through the atmosphere. This side is bluntly pyramidal in shape. 
The original glassy crust of the meteorite has been mostly decomposed 
and washed away so that the characteristic thumb-marks, or piézo- 
glyphs, have been partly obscured. ‘These peculiar markings may be 
seen on the front of the meteorite and in the illustration on page 37. 
The mass is deeply penetrated by cracks on both sides, and the position 
and character of the fissures indicate that they were caused by unequal 
heating during flight through the atmosphere, the tension produced 
not being enough, however, to cause complete fracture. 

During the years while the meteorite lay buried in the ground altera- 
tion due to decomposition advanced considerably. A cut and polished 
fragment shows the unaltered stone to have a dark brownish-gray 
color and to be made up of spheroidal “chondrules” firmly imbedded 
in a matrix of similar matter. The largest chondrules observed are 
one eighth inch across, but these are extremely rare and most of the 
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particles have less than half this diameter. Close examination with a 


strong magnifying glass enables one to see minute grains of iron scattered 
through the mass. ‘The stony portion of this meteorite consists of 
olivine, enstatite and a monoclinic pyroxene, while the iron contains a 
little troilite. ‘The specific gravity is 3.42. 
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